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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Withdrawn) A sulfur atom-free enzyme protein comprising 18 types of L- 
amino acid residue: L-alanine; L-aspartic acid; L-glutamic acid; L-phenylalanine; L- 
glycine; L-histidine; L-isoleucine; L-lysine; L-leucine; L-asparagine; L-proline; L- 
glutamine; L-arginine; L-serine; L-threonine; L-valine; L-tyrosine; and L-tryptophan. 

2. (Withdrawn) The sulfur atom-free enzyme protein according to claim 1 
which retains the activity of the original enzyme protein and has oxidation resistance, 
wherein L-cystein and L-methionine residues in enzyme proteins comprising 20 types of 
L-amino acid residue: L-alanine; L-aspartic acid; L-glutamic acid; L-phenylalanine; L- 
glycine; L-histidine; L-isoleucine; L-lysine; L-leucine; L-asparagine; L-proline; L- 
glutamine; L-arginine; L-serine; L-threonine; L-valine; L-tyrosine; L-tryptophan; L- 
cystein; and L-methionine, are substituted with 18 types of L-amino acid residue: L- 
alanine; L-aspartic acid; L-glutamic acid; L-phenylalanine; L-glycine; L-histidine; L- 
isoleucine; L-lysine; L-leucine; L-asparagine; L-proline; L-glutamine; L-arginine; L- 
serine; L-threonine; L-valine; L-tyrosine; and L-tryptophan. 

3. (Withdrawn) The sulfur atom-free enzyme protein according to claim 2 
wherein amino acid substitution is carried out by site-directed mutagenesis using 
synthetic DNA. 
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4. (Withdrawn) The sulfur atom-free enzyme protein according to any one of 
claims 1 to 3 wherein the enzyme activity is oxidation-reduction activity or hydrolysis 
activity. 

5. (Withdrawn) The sulfur atom-free enzyme protein according to any one of 
claims 1 to 4, which retains the activity of dihydrofolate reductase and has oxidation 
resistance. 

6. (Withdrawn) The sulfur atom-free enzyme protein according to any one of 
claims 1 to 4, which retains the activity of xylanase and has oxidation resistance. 

7. (Currently amended) A method of producing a sulfur atom-free enzyme 
protein having activity greater than or equivalent to an original enzyme protein, wherein 
the sulfur atom-free enzyme protein is prepared by a combined mutation method 
comprising the fo l low i ng stops : 

(1) preparing a mutant gene by substituting an initiation codon 
encoding L-methionine in a DNA sequence encoding an enzyme protein 
consist i ng of a total le ngth of m am i no acids, and having an amino acid seguence 
comprising n number of sulfur atom-containing amino acids (su l fur contain i ng 
am i no acids) , wherein a position of a sulfur-containing amino acid on the 
sequence is Ai (i = 1 to n), by with codons encoding any of L-methionine-L- 
alanine, L-methionine-L-serine, or L-methionine-L-proline oodon; [[,]] expressing 
the proparod mutant gene in a host cell to obtain a mutant enzyme protein; fMl 
measuring enzyme activity of the obta i n e d mutant enzyme protein;[[,]] and 
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selecting the mutant enzyme protein with the highest activity, thereby obtaining a 
substitut i on mutant enzyme protein having a substitution A1/MA1 ; 

(2) preparing a mutant gene in which codons a codon encoding 
a sulfur-containing amino acid[[s]] at another s i tos a position Ai (i = 2 to n) afe is 
substituted with a codon[[s]] encoding another am i no acids among tho 18 typos 
of am i no acid according to c l aim 1, any of L-alanine, L-aspartic acid. L-qlutamic 
acid, L-phenvlalanine, L-glvcine. L-histidine. L-isoleucine. L-lvsine. L-leucine. L- 
asparagine. L-proline, L-glutamine t L-arginine. L-serine. L-threonine. L-valine. L- 
tvrosine. and L-trypotophan, for a maximum of 18 different substitutions at any 
AhlLTI expressing the pr e pared mutant gene in a host cell to obtain a mutant 
enzyme protein; measuring enzyme activity of the obta i ned mutant enzyme 
protein;[[,]] and selecting p number of mutant onzymo prot ei ns hav i ng onzymo 
activ i ty, thereby obta i ning subst i tut i on mutants Ai/B i j (j - 1 to p); 

(3) s ele cting a maximum of 3 subst i tution mutants a maximum 

of three mutant enzyme proteins having the highest activit y, thereby obtaining 
mutant enzyme proteins having substitutions Ai/Bi1 , Ai/Bi2, and Ai/Bi3, wherein 
activity decreases in order[[,]] Ai/Bi1 >Ai/Bi2>Ai/Bi3 ;^..>Ai/Bip; and 

(3) repeating (2) for all Ai: and 

(4) sel e ct i ng substitut i on mutants hav i ng act i vity in r e sp e ct of 
sulfur contain i ng am i no acids at a ll sitos A i ( i = 2 to n) in th e samo manner as (2) 
and (3) abovo, prepar i ng a maximum of 3 x (n i ) mutants b e ing al l combinat i ons 
of thoso mutants w i th tho mutant producing a sulfur atom-free enzyme protein 
comprising any combination of the substitutions in (2) and (3) with the 
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substitution of A1 /MA1 in (1). wherein a substitution occurs at all Ai: Q 
measuring the enzyme activity thoroof of the sulfur atom-free enzyme protein: IT.]] 
and obtaining selecting a mutant sulfur atom-free enzyme protein having activity 
greater than or equivalent to that of the original enzyme protein. 

8. (Currently Amended) A method of producing a sulfur atom-free enzyme 
protein having activity greater than or equivalent to an original enzyme protein, wherein 
the sulfur atom-free enzyme protein is prepared by a stepwise mutation method 
comprising th e fo ll ow i ng st e ps : 

(1) preparing a mutant gene by substituting an initiation codon 
encoding L-methionine in a DNA sequence encoding an enzyme protein 
consist i ng of a tota l le ngth of m amino ac i ds, and having an amino acid seguence 
comprising n number of sulfur atom-containing amino acids (sulfur conta i ning 
am i no ac i ds) , wherein a position of a sulfur-containing amino acid on the 
sequence is Ai (i = 1 to n), by with codons encoding any of L-methionine-L- 
alanine, L-methionine-L-serine, or L-methionine-L-proline codon, ; expressing the 
prepared mutant gene in a host cell to obtain a mutant enzyme proteini fMI 
measuring enzyme activity of the obtained mutant enzyme protein;[[,]] and 
selecting the mutant enzyme protein with the highest activity, thereby obtaining a- 
substitut i on an A1/MA1 mutant A1/MA1 ; 

(2) preparing a mutant gene in which codons a codon encoding 
a sulfur-containing amino acid[[s]] at A2 of the A1/MA1 mutant of (1) is 
substituted with a codon encoding another amino ac i d any of L-alanine. L- 
aspartic acid, L-glutamic acid, L-phenvlalanine t L-glycine. L-histidine, L- 
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isoleucine. L-lvsine. L-leucine. L-asparagine. L-proline. L-qlutamine. L-aroinine. 
L-serine. L-threonine. L-valine. L-tvrosine. and L-trypotophan. for a maximum of 
18 different substitutions at A2; boinq ono of th o 18 typos of am i no acid 
accord i ng to cla i m 1, expressing the pr e par e d mutant gene in a host cell to 
obtain a double mutant O measuring enzyme activity of the obtainod double 
mutant onzymo protoin,; and selecting a maximum of 3 tfiple double mutants with 
the highest activity; 

(3) preparing a mutant gene in which a codon encoding a sulfur- 
containing amino acid at each A3 of the obtainod double mutants is substituted 
with a codon encoding another am i no acid any of L-alanine, L-aspartic acid. L- 
glutamic acid. L-phenvlalanine. L-glvcine. L-histidine. L-isoleucine. L-lvsine. L- 
leucine. L-asparagine. L-proline. L-qlutamine. L-arqinine. L-serine, L-threonine. 
L-valine. L-tvrosine. and L-trypotophan, for a maximum of 18 different 
substitutions at A3; boinq ono of the 1 8 types of am i no ac i d accord i ng to c l a i m 1 . 
expressing the pr e pared mutant gene in a host cell to obtain a triple mutant O 
measuring enzyme activity of the obta i nod triple mutant e nzym e proto i n,; and 
selecting a maximum of [[3]] three triple mutants with the highest activity; and 

(4) repeating the stepwise substitution of codons encoding sulfur 
containing amino acids at each remaining Ai (i = 4 to n) in the same manner as 
descr i bed abovo in (2) and (3). wherein positions Ai-An are substituted in any 
order ;, prepar i ng a quadrup l e mutant, — mu l t i p l e number of n mutant, inspecting 
measuring enzyme activity of l ast mu l tip le number of n mutant, a sulfur atom-free 
enzyme protein obtained upon substitution of An: and preparing selecting a 
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mutant sulfur atom-free enzyme protein having activity greater than or equivalent 
to that of the original enzyme protein . 

9. The process for producing a sulfur atom-free enzyme protein prepared by 
the stepwise mutation method accord i ng to of claim 8 wherein A1-An are substituted in 
order of position on the amino acid sequence th e ord e r of stepwis e mutation s i tos i s 
according to any ono of (n! types) permutat i ons and combinat i ons of A1, A2, An . 

1 0. (Currently amended) A process for producing a sulfur atom-free enzyme 
protein using a combination of a combined mutation method and a stepwise mutation 
method, wherein the method comprises: , i n an onzvmo prote i n consisting of a total 
le ngth of m am i no ac i ds and comprising n number of sulfur conta i n i ng am i no ac i ds, in 
wh i ch a sit e of a su l fur - conta i n i ng am i no acid on th e s e qu e nc e i s A i (i = 1 to n), a 
proc e ss according to cla i m 7 i s adopted at k number of sitos and a process accord i ng to 
c l aim 9 i s adopted at rema i n i ng n k number of s i tos. 

(1) preparing a mutant gene by substituting an initiation codon 
encoding L-methionine in a DNA seguence encoding an enzyme protein having 
an amino acid seguence comprising n number of sulfur atom-containing amino 
acids, wherein a position of a sulfur-containing amino acid to be substituted is 
designated as Ai (i = 1 to k. k < n). with codons encoding any of L-methionine-L- 
alanine. L-methionine-L-serine. or L-methionine-L-proline; expressing the mutant 
gene in a host cell to obtain a mutant enzyme protein; measuring enzyme activity 
of the mutant enzyme protein; and selecting the protein with the highest activity, 
thereby obtaining a mutant enzyme protein having a substitution A1/MA1: 
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(2) preparing a mutant gene in which a codon encoding a sulfur- 
containing amino acid at a position Ai (i = 2 to k) is substituted with a codon 
encoding any of L-alanine. L-aspartic acid. L-glutamic acid, L-phenvlalanine. L- 
glycine, L-histidine. L-isoleucine, L-lvsine. L-leucine, L-asparagine. L-proline f L- 
glutamine, L-arginine, L-serine. L-threonine. L-valine. L-tvrosine, and L- 
trypotophan. for a maximum of 18 different substitutions at any Ai; expressing the 
mutant gene in a host cell to obtain a mutant enzyme protein: measuring enzyme 
activity of the mutant enzyme protein; and selecting a maximum of three mutant 
enzyme proteins having the highest activity, thereby obtaining mutant enzyme 
proteins having substitutions Ai/Bi1. Ai/Bi2. and Ai/Bi3. wherein activity 
decreases in order Ai/Bi1>Ai/Bi2>Ai/Bi3; and 

(3) repeating (2) for all Ai; 

(4) producing a mutant enzyme protein comprising any 
combination of substitutions as in (1), (2). and (3). wherein a substitution occurs 
at all Ai; measuring enzyme activity of the mutant enzyme protein; and selecting 
a maximum of three mutant enzyme proteins having the highest activity; and 

(5) producing a sulfur atom-free enzyme protein by subjecting 
the mutant enzyme proteins selected in (4) to stepwise substitution of the 
remaining n - k number of sulfur-containing amino acids as in claim 8; measuring 
the enzyme activity of the sulfur atom-free enzyme protein; and selecting a sulfur 
atom-free enzyme protein having activity greater than or eguivalent to that of the 
original enzyme protein. 
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